Posttranslational cleavage of rat intestinal lactase occurs at the luminal side of the brush border membrane.
The intestinal sucrase-isomaltase precursor is cleaved at the brush border membrane by luminal proteases. Whether the lactase precursor also is cleaved by luminal proteases is uncertain. Lactase synthesis and processing was studied in 0- and 15-day-old rats after IP administration of [35S]methionine, and changes in precociously cortisone-induced sucrase-isomaltase were used as an internal control. Mucosal lactase and sucrase-isomaltase were separately immunoprecipitated and analyzed by autoradiography after electrophoresis. In both 0- and 15-day-old rats, mucosal lactase appeared as a 200K lactase precursor band at 30 minutes and as 200K and 225K lactase precursor bands at 60 minutes and was cleaved to form a 130K lactase band 120-240 minutes after labeling; sucrase-isomaltase similarly appeared as 210K and 220K bands at 30-60 minutes and was cleaved to form 140K I and 120K S subunits by 240 minutes in day 15 rats. To determine the role of luminal proteases, intestinal segments were isolated in situ and the luminal contents were flushed 30 minutes after labeling. Unflushed segments were used as controls. Only lactase precursor and sucrase-isomaltase precursor were present 240 minutes after labeling in flushed intestinal segments, but lactase precursor and sucrase-isomaltase precursor were cleaved in unflushed segments. Addition of trypsin or elastase into the lumen of flushed segments resulted in partial cleavage of lactase precursor but not of sucrase-isomaltase precursor. Luminal contents collected from the small intestine of day 15 rats 120 and 240 minutes after labeling showed 35S-labeled 130K and 80K polypeptides in lactase immunoprecipitates. It is concluded that intestinal lactase is synthesized as lactase precursor and transported to brush border membrane and cleaved by luminal proteases, and the amino end polypeptide cleaved from lactase precursor is released into the lumen.